Increased major histocompatibility complex antigen expression in unilateral ischemic acute tubular necrosis in the mouse.
In many studies of renal transplant recipients, acute tubular necrosis has been shown to predispose to a higher rate of graft loss, apparently due to rejection, but the mechanism of this effect is unknown. One possibility is an increased immunogenicity of the graft. To study this possibility, we examined the expression of major histocompatibility complex antigens in kidneys damaged by ischemia, using a mouse model of ischemic ATN. ATN was produced in the left kidney of male CBA mice by temporary clamping of the vascular pedicle for up to 60 min. Class I and II MHC expression was quantified by the extent of binding of monoclonals in radioimmunoassay, after 1 to 35 days in both kidneys. MHC induction was localized by indirect immunoperoxidase staining. Specific steady state mRNA for beta 2 microglobulin and class II were quantified by northern blotting using 32P-labeled probes. Changes in MHC expression were assessed by comparing the ischemically injured left kidney to the control right kidney. By day 1, ATN was evident by histology but there was no change in MHC expression. By day 3, class I was increased in the left kidney by 3-6-fold over the right. In tissue sections, the class I increase was localized to tubular epithelial cells. Starting on day 7 and persisting to day 35, class II was increased by 1.5 to 3 times for the ischemic kidney over the control, primarily in interstitial cells but also in tubular cells. This increase in class II was associated with the appearance of Thy 1.2-positive cells in the interstitial areas. Increased antigen expression was preceded by increased steady state mRNA. Thus unilateral ischemic ATN causes increased MHC expression in tubular cells and the accumulation of an inflammatory infiltrate, both of which may contribute to the increased rate of rejection and graft loss in ischemically injured kidneys.